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culty hy separating the baulking and syn- 
ohronixing functions of th.e synchro 
clutches as at present in use. 

According to the invention, therefore, 

20 auxiliary upshift and downshift syn- 
clironizing suafts are provided each carry- 
ing a synchronizing clutch, one side of 
each clutch being coupled to an input 
sliaft and the oliier side to an output 

25 shaft. 

Preferably tlie gear ratio overall from 
inpxit to output with the upsHft dutclx 
engaged is so chosen that it is Hgher 'i e. 
less reduction of speed) than top gear nnd 

80 similarly the ratio with the downshift 
clutch engaged is lower (i.e. more redtic- 
tion of speed) tlian low ge^ur. 

In carrying the invention into effect 
according to one convenient mode, the 

35 custoninry gear changing dog clutches are 
piY)vided with baulk rinpcs, in order to 
prevent engapfement until synchronizing 
occurs, but tlie usual synchronizing cones 
are omitted. Two auxiliarv synchroniz- 

40 inpr sliafts are pi'ovided each carrying a 
clutch, which are so arranged that one 
aide is coupled by a. genr train to an input 
sliaft and the other to an output shaft. 
The gear ratio through the upsMft 

45 clutch, as before mentioned, is preferably 
so chosen that it is higher than top gear 



action of the driver in selectmg a tiigHer 
gear engages the upshift synchronizer 
clutoli which may be hydraulically 
operated, when synchronism occurs the ^ 
baulk ring allows the dog clutch to 
engage, and the first movement of the 
selector rail carrying the olutcli towards 
the engaged position trips out the syn- 
chronizing clutch. A similar sequence of ^9 
operations occurs for downshift but in this 
case the downsbift clutch is engaged. 

One advantage arising from the use of 
separate clutches is that tiiey can be 
located whore convenient and there are 76 
no longer limitations on size set by the 
centre distance and shaft dimensions of 
the gear trains. It is also possible ade- 
quately to cool the clutches by air or 
oil. . . . . ' 80 

With this invention considerable varia- 
tion may he made to tiie orthodox gear 
box. In addition the synchronizing 
drives can, if desired, be used as ouxiliary 
higli and low gears, in which case it 86 . 
Would he necessary that they should be 
of more substantial proportions than if 
they only have to deal with synchronizing 
torque. 

; Dated this 30th day of April, 1947. 
R. A. BUDDEN, 
Acting for Applicant. 
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Improvements in and relating to Gear Change Mechanism 



I, EwEN GouDON M'EwEN, of 29, 
Moutpelier Bow, Twickenham; Middlesex, 
a British Subject, do. hereby declare the 
nature of - this invention to- he as 
5 follows : — - 

This invention relates to gear change 
mechanisms such as may he used on motor 
road vehicles and in particular the change 
speed mechanism of the kind known as 
10 synchro-mesh systems.- It- ■ is^ to -be 
observed that the design of satisfactory 
synchronisers of orthodox types becomes 
more difficult as the size of the vehicle or 
load increases and it is theiefore-an obj^t 
16 of this invention to overcome such diffir 
cultv-by separating the baulking and sya- 
chronizing functions of the synchro 
-clutches as at present in use. - - 
According to the invention, therefore, 
20 auxiliary -upshift and downshift syn« 
chponizing shafts are provided each carry- 
ing a synchronizing clutch, one side ot 
each clutch being eoupled to an input 
shaft and the other side to an output 
25 shaft. ; 

Preferably the gear ratio overall from 
• input to . output with the npshift . clutcli 
engaged is so chosen that it is higher (i e 
less reduction-cf speedV .than top gear ftnd 
80 similarly the- ratio .with the downsiiitt 
clutch engaged is -lower, (i.e. more reduc- 
tion of speedV than low gear. - 

In carrying the invention into -eftect 
according to.jcme convenient mode, the 
36 customary gearchangmgipg clutches-are 
provided -with- -baulk rings, .in-order to 
prevent engagement until synchronizing 
• occurs, but the usual synchronizinff -cones 
are omitted. Two auxiliary- synchronize 
40 ing shafts are provided each carrying a 
clutch, whichr are so arranged that .one 
side is coupled by a gear tram to-an input 
shaft and the other to an- output shatt. 
The gear ratio through the -upshift 
45 clutch, -as before mentioned, is .preferably 
ao -chosen that it is higher than top gear.. 
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and siinilarly the ratio through the down- 
shift clutch is lower than low gear. 

According to a modification the clutches 
could be replaced by epicyclic units in 60 
which the reaction member is normally 
free, but- is held stationary for the en- 
gagement of the synchronizing drive. 

In the operation of. a gear box embody- 
ing this invention, when an upshift is to 66 
be performed, as for example from 2nd 
to 3rd gear, the dog clutch required is 
urged into engagement by. a spring or 
other suitable means producing only a 
relatively small axial force, engagement 
beiiig prevented by the baulk rings.. The 
action of the driver in selecting a higher 
gear engages the upshift synchronizer 
clutch which may be ^ hydraulically 
oijerated, when synchronism occurs the ^ 
baulk ring allows the. dog clutch to 
engage, and the first movement of the 
selector rail carrying the clutch towards 
the. engaged. position trips out the syn- 
chronizing clutch. - A. similar sequence of 
operations occurs for downshift but in this 
case the downshift -clutch is engaged. 

One advantage arising from the use of 
separate clutches is that they can he 
located where convenient and there are 
no longer -limitations on size set by the 
centre distance and shaft dimensions of 
the gear- trains. It is also possible ade- 
quately to cool the clutches by air or 
oil. . . ' * 

With this invention considerable varia- 
tion may be made to the orthodox gear 
box. In addition the synchronizing 
.drives can, if desired, be used as auxiliary- 
high and low gears, in which case it 
would be necessary that they should be 
of more substantial proportions than if 
they only have to deal with synchronizing 
-torque.- ' 
*. Dated, this 30th day of April, 194T. 
\ . E. A. BTIDDEN, 

Acting for Applicant, 
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I, EwBN Gordon M'Ewen, of 29, 
Montpelier Row, Twickenham, Middlesex, 
a British Subject, do hereby declare the 
nature of this invention and in what 

i manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following statement: — 

This invention relates to gear change 
mechanisms such as may be used on motor 
road vehicles and. in particular to the 
change speed mechanisms of the kind 
known as synchro-mesh systems. 

More particularly, the invention is con- 
cerned with a gear change mechanism 

16 having clutch means and including a 
separate synchronizing clutch for ensur- 
ing that the two rotating parts to be 
engaged to obtain a speed ratio through 
. the clutch means are brought to substan- 

20 tially the same speed, and in accordance 
with the invention the synchronizing 
clutch is carried by an auxiliary shaft 
and has two rotatable co-operating ele- 
ments whereof one element is permanently 

26 gearer to one rotating part and to the in- 
init shaft and the other element is per- 
manently geared to the other rotating 
part and to the output shaft. 
, . Preferably the gear ratio overall from 

30 input to output -with a synchronizing 
clutch engaged and serving as an upshift 
clutch is so chosen that it is higher (i.e. 
less reduction of speed) than top gear 
and similarly -the ratio with a further 

85 synchronizing clutch engaged and serving 
•as a- downshift clutch is lower (i.e. more 
reduction of speed) than low gear. 

In carrying the invention into effect 
according to one convenient mode, the 

40 customaiy gear changing dog clutches 
are provided with baulJc rings, in order 
to prevent engagement until" synchroniz- 
ing occurs, but the usual synchronizing 
cones are omitted. Two auxiliary syn- 

45 chronizing shafts are provided each carry- 
ing a clutch, which are so arranged tiiat 
one side is permanently coupled by a gear 
train to an input shaft and the other, to an 
output shaft. • - 

60 The gear ratio through the upshift 
•clutch i as before mentioned, is preferably 
so chosen that it is higher than top gear 
and similarly the ratio through the 
downshift clutch is lower than low gear, 

66 Reference will now be made to the 
accompanying drawings in which : — 

Figure 1 is a diagrammatic view of a 
gearbox embodying the present invention. 
Figure 2 is a diagrammatic view of a 

60 modification of the invention. 

A gear box of the constant ip.esh type 



having four speeds is shown, the reverse 
idler gear being omitted for clarity. An 
input shaft 1 is shown having a gear 2 
in constant mesh with a pinion 3, and a 66 
junion 4 in constant mesh with a pinion 5 
iirovided on a layshaft. 6. The layshaf t is 
provided with an additional gear 7 in 
constant mesh with a gear 8, 
^ Loosely mounted on a main-shaft 9 are 
gears 10, 11. 12 which are adapted to be - 
clutched thereto by means of dog-clutch" 
members 13 and 14 operated respectively 
by selector rail mechanism as is well 
understood. Also the usual baulk rings 7* 
1*^. IS. 19 and 20 are provided but syn- 
chronizing cones are omitted. 

Two auxiliary shafts 21 and 22 are pro- 
vided on which are mounted cone clutdies 

23 and 24 forming synchronizing clutches ^0 
one member of each clutch beinsr integral 
with the ffears 3 and 8 respectively. On 

. the opposite end of each of the shafts 21, 
22 are gears 25. 26 which are permanently 
ireared to a pinion 27 on the. output 8& 
^haft 28. 

• The shaft 21 and clutch 23 are employed 
for changing from a lower to a higher 
eear ratio whereas the shaft 22 and clutch 

24 are employed. for changing down from 
hiffh to low gear. For example when 
changing from 2nd to 3rd gear the appro- 

. priate dog clut-ch is urged into engage- 
ment hv a spring or other suitable means 
producing only a relatively small axial 95 
force, engaprement being prevented by I3ie 
baulk rings. The action of the driver in 
selecting a higher gear engag^es the up- 
shift synchronizer clutch which may be 
hvdraulically operated, and when'syn- 
rhronism occurs the hvlli ring allows the 
doff clutch to engratye. and the first move- 
ment of the - selector rail carrying the 
dog clutch towards- the engaged position 
trips out the: synchronizinpr. clutch. A 101 
similar sequence of operations occurs for 
downshift hxii in-thip-case "the downshift 

clutch isi engaged. 

; According to a modi-ftcation of the 
invention the cone clutches are each IK 
•replaced by an- epicyclic gear such as is 
shown in Figure 2. A sun T)inion 29 is 
infeirral- with the gear 8 whilst planet 
pinions 30 are carried bv a spider. 31 
extending from the end of th^ auxiliary Hi 
•shaft 22. ■ The reaction member or 
annuhia 32 is normally free but is held 
stationary by a brake-band 33 for the 
encragement of the synchronirinff drive. _ 

One advantage arising frflm the use of 12( 
the separate clutches or their equivalent 
as hereinbefore described is that they can 



be located wliere convenient, and there 
are no longer limitations on size set by tne 
centre distance and shaft dimensions of 
the gear trains. It is also possible to 
6 cool adequately the clutches by air or 

With this invention considerable varia- 
tion may be made to the orthodox gear 
box. In addition the synchronizing drives 
10 can if desired, be used as auxiliary ^ign 
and low gears, in wMch case it would be 
necessary that they should be of more 
substantial proportions than if they only 
have to deal with synchronizing torque. 
16 Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
be pei-formed, I declare that what 1 
claim is : — , , , . 

20 1 A gear change mechanism Having 
clutch means and including a separate 
synchronizing clutch for ensuring tHat 
the two rotating parts to be engaged to 
obtain a speed ratio through the clutoli 
26 means are brought to substantially the 
same speed, wherein the synclironizing 
clutch is carried by an auxiliary shaft and 
has rotfttable cooperating elements where- 
of one element is permanently geared to 
80 the one rotating part and to the input 
shaft and the other element i s per- 



manently geared to the other rotating 
part and to t*he output shaft. 

2. A gear change mechanism wherem 
the parts fluch as dog clutch members, to 8B 
be engaged to obtain difEerent speed ratios 
are brouglt to substanUally the same 
speed by synchronizing clutfhes carried 
bv auxiliary shafts, each of tlie clutolies 
being constructed and arranged as ftU 
claimed in claim 1. , i • j 

3. A gear change mechanism as claimed 
in Claims 1 or 2 wherein an epicyclic gear 
or geai's is or are employed as the syn- 
chronizing clutch or clutches a sun wlieel 4& 
of the or each gear being geared to the 
input shaft and a planet pinion earner 
being geared to tiie output shaft and 
means being provided for restraining tbe 
movement of the reaction member or OU 
annulus, of the or each epicyclic gear. 

4. A gear box having a gear change 
mechanism as claimed in Olaims^ 1, 2 or 3 
and substantially as described mth refer- 
ence to tlie accompanying drawmgs. 66 

5. An improved gear change mech- 
anism substantially as described with 
reference to the accompanying drawings. 

Dated this 3(Hh day of April, 1948. 
R. A. BUDDEN, 
Acting for Applicant. 
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